Cellular co-localization of protein phosphatase 5 and glucocorticoid receptors in rat brain.
Glucocorticoid receptors are widely expressed in brain, where they are thought to play a role in controlling neurogenesis and to mediate many of the central nervous system effects of stress. In non-neuronal cells, protein phosphatase 5 (PP5) has been found in complexes with heat shock protein 90 and glucocorticoid receptors and may be a negative modulator of glucocorticoid receptor function. In the present study, we used co-immunofluorescence analysis to examine whether PP5 and glucocorticoid receptors are co-expressed at the cellular level in rat brain. In several regions containing major populations of glucocorticoid receptor expressing neurons, PP5 and glucocorticoid receptors were co-localized at the cellular level. These include pyramidal cells of the hippocampal CA1 and CA2 regions and dentate gyrus granule cells, cerebellar Purkinje neurons, cortical pyramidal neurons, neurons of the central nucleus of the amygdala and parvocellular neurons of the hypothalamic paraventricular nucleus. There are also neuronal populations that are stained strongly for glucocorticoid receptors, such as cerebellar granule cells, where PP5 is either absent or below detection limits. Likewise, numerous neuronal populations contain PP5, but not glucocorticoid receptors. Whereas glucocorticoid receptors are expressed in both neurons and glial cells throughout the brain, PP5 appears to be primarily expressed in neurons. These studies suggest that glucocorticoid receptors may be differentially regulated by phosphatase action in different populations of central nervous system cells. Co-localization of PP5 and glucocorticoid receptors in brain regions involved in feedback control of the hypothalamus-pituitary-adrenal axis suggests that PP5 may be an important modulator of glucocorticoid receptor responses in this pathway.